Predation is one of the main factors responsible for the failure of reintroduction/translocation programs. Animal's personality and sex can also influence key behaviors for survival and reproduction. This study aimed to evaluate the influence of anti-predator training, personality and sex on the survival and behaviors of translocated blue-fronted Amazon parrots. Thirty-one captive-raised parrots were translocated to a Cerrado area in Brazil. Parrots were separated into two groups: anti-predator trained group (ATG) and control group (CG). Personality tests were performed with individuals of the ATG group. Data were collected using focal sampling with instantaneous recording of behavior every minute. Anti-predator training, personality and sex did not influenced parrots' survival after release. However, anti-predator training proved to be efficient in eliciting more natural behaviors in parrots after release. Shy individuals and males showed to be more sociable than bold individuals and females. Personality and sex did not influence behavior exhibition. Parrots interacted more, positively or negatively, with individuals of its own group. Training session closer to the release date should be tried. Behavioral data and not just survival rates should be used to evaluate the efficiency of the techniques, because behavior can give clues about the adaptation of the individuals to the new habitat, increasing the success of the conservation program.
Introduction
Translocations and pan-situ conservation [the exchange of animals between in situ populations (in the wild) and ex situ populations (in human care); Keulartz, 2015] are important tools for the management of animal species facing the risk of extinction (Seddon et al., 2012) . The mortality caused by predation is one of the main factors responsible for the failure of the conservation projects (Beck et al., 1991; Seddon et al., 2012; Cortez et al., 2015) . Predation of the released animals is due mainly to the loss of skills in recognizing and responding to a predator, especially if the released animals are captive-bred (Griffin et al., 2000; Aaltonen et al., 2009 ). Anti-predator training techniques have being used to reduce this problem and increase appropriate behavioral responses to predators (Azevedo and Young, 2006a,b) , however, studies that evaluated the effectiveness of anti-predator training after the release are rare (Gaudioso et al., 2011; Alonso et al., 2011; Cortez et al., 2015) .
Individuals' personalities are normally not considered in conservation programs when selecting the animals for release (Teixeira et al., 2007) , although some studies indicate that personality can influence key behaviors for survival and reproduction in nature (anti-predator, aggressiveness, sociability, exploration, feeding behaviors; Hollander et al., 2008; Aplin et al., 2013) . Animal personality can be understood as differences in the behaviors exhibited by different individuals of the same species that is consistent across time and situations (Real e et al., 2007) . Different dimensions of animal personalities can be evaluated: exploration, sociability, aggressiveness, risk-taking, etc (Gosling and John, 1999) . In one of these contexts, personalities can be classified in a shy-bold continuum, based on the propensity to take risks of each individual: some individuals seem to thrive on risk and novelty (boldness) while others shrink from the same situations (shyness) (Wilson et al., 1994) . Released individuals with inappropriate levels of boldness can theoretically survive less in nature (Azevedo and Young, 2006c; Oers and Naguib, 2013) . Bolder animals probably have insufficient wariness of predators and this can be a nonadaptive response, but, in another context, they can be more willing to explore the environment and find food, which can be seen as an adaptive response (Coleman and Wilson, 1998; Watters and Meehan, 2007) . Personality tests can be used as a method to better chose the animals in conservation programs, helping in the avoidance of choosing animals that scored higher on traits linked to risky behaviors (Bremner-Harrison et al., 2004) .
The animals' sex is another important parameter that is not usually evaluated in conservation programs (Lambertucci et al., 2013) , but sex can be linked to personality (Titulaer et al., 2012) , stress (Keller et al., 2015) , dispersion (Le Gouar et al., 2012) , reproduction (Ball and Ketterson, 2007) and can influences in the survival rate and in the behavior of the released individuals. In a translocation program of swift foxes in Canada, females presented lower survival rates than males, thus researchers suggested that it should be translocated a greater proportion of females in comparison to males, in order to establish balanced sex ratios in the released population (Moehrenschlager and Macdonald, 2003) .
The blue-fronted Amazon parrot (Amazona aestiva) is found in eastern Bolivia, northern Argentina, southern Paraguay and central-southern Brazil (Sick, 2001) , inhabiting the Caatinga, Cerrado, Pantanal and Chaco biomes (Schunck et al., 2011) . It is one of the parrot species most removed from the wild in the world (Schunck et al., 2011) . In Brazil, it is among the most received species in the Wild Animal Triage Centers (CETAS), governmental facilities destined to receive animals rescued from the illegal trade, and are normally released into nature without any systematic study or monitoring (Vilela, 2012) . Although this species are considered of least concern by IUCN (2017), the species was included in the "National Action Plan for the Conservation of Threatened Parrots of the Atlantic Forest" in Brazil, due to the high pressure that this species suffers from the trafficking of wild animals (Schunck et al., 2011) . Studies directed to this species can help in the development and improvement of techniques for release this parrots and endangered species, as the study of Rodrigues (2013), who evaluated if rescued blue-fronted Amazon parrots were able to learn anti-predator skills.
In this study, it was examined the influences of the anti-predator training, personality and sex of the captive-raised bluefronted Amazon parrots on the survival, behavior and dispersal of the individuals after release. We hypothesized that these parameters would influence survival and dispersal of release parrots and expected that trained, female and shyer parrots would survive more after release due to acquired anti-predator skills, and the tendency to the to take less risk than bold males.
Methods

Animals, housing and maintenance
Thirty-one reproductive adult blue-fronted Amazon parrots were selected from CETAS in Belo Horizonte City after general health exams. These parrots were illegally removed from the wild while chicks and were raised in captivity, being rescued from the owners. Thus, their ages and places of birth were unknown. All parrots lived for at least 5 years in captivity. They were randomly assigned into two groups: the anti-predator trained group (ATG), with 15 parrots (seven males and eight females); and the control group (CG), with 16 parrots (ten males and six females) (Table A.1) .
Each parrot received a microchip and was marked on the chest with a non-toxic Expo® low odor dry-erase marker; the ink marks indicated the sex and the group of the individual (right side for females and left side for males; blue color for ATG and red color for CG). Parrots also received one colored leg ring and one stainless steel leg ring, with an identification number and a contact telephone number. Three individuals from each group also received a VHF radio collar; model TXE304CP, Telenax Company®.
Parrots were kept separated by group in two similar aviaries for at least ten months before the release. The aviaries were partially shaded and had 12 m length, 4 m width and 3.5 m height each, and were placed 2 m distant from each other in the release area, away from human interferences and surrounded by natural habitat. Aviaries were covered with a black plastic canvas to avoid individuals of the CG to see individuals of the ATG. Birds were daily fed at 8:30 AM with a mixture of industrialized parrot food (Megazoo®), sunflower seeds and seasonal fruits; fruits and seed of plants found in the release site were offered to the birds whenever available. No visual barriers existed between the keeper and the parrots during food provisioning. Water was provided ad libitum.
Anti-predator training
Anti-predator training sessions were conducted with the parrots from ATG on February 2012 by Rodrigues (2013) and reinforcement occurred on October 2012, eight months prior to the transference to the release site. The ATG received predator aversion training using stuffed models (ocelot -Leopardus pardalis, and Harris' hawk -Parabuteo unicinctus) and a human being as potential predators. The human predator was represented by a person who always wore the same clothes (red shirt and straw hat) during the tests. A chair was used as a control model. Predators were associated to an aversive stimulus e persecution by a camouflaged man carrying a net, simulating a capture. Anti-predator training protocol followed Griffin et al. (2001) and Azevedo and Young (2006a,b) . Captive results showed that the parrots enhanced their aversion to humans and to predators, displaying appropriated anti-predator behaviors even two months after the test (Rodrigues, 2013). CG did not received anti-predator training.
Personality tests
Personality tests were performed only with individuals of the anti-predator training group (15 individuals). Tests were conducted before and after the application of the anti-predator training sessions to the parrots, and the final scores were used in the analysis (Rodrigues, 2013) . For personality tests, two objects unknown to the parrots were used: a traffic signaling beacon and a combination of a pot of chips connected to a milk bottle. In the center of the enclosure stood a pedestal where the objects were exposed to the parrots. Boldness scores were calculated for each parrot followed Bremner-Harrison et al. (2004) according to their behavior (number of recordings of shy and bold behaviors) in front of novel objects. More details about anti-predator training and the personality tests can be found in Rodrigues (2013) . Parrots of the CG had their personalities not accessed due to logistical problems (time to release). 
The release and monitoring campaigns
The individuals were released in June 2013 using the soft release method in a Cerrado area of Minas Gerais state, southeastern Brazil. Aviary doors were open and birds leave it by themselves (from immediately to 3 months later). After the last parrot leaves the aviary, the doors were closed and no bird could return to it. Until we reach three months, some individuals returned to sleep inside the aviary. Seven artificial nests and five feeders were distributed through the release site to facilitate the rehabilitation process and they were maintained throughout the first year of the project. Feeders were placed around the release aviary. Four-day field trips were conducted during 12 months, with an interval of 15 days between each trip, totaling 24 field trips. Parrots were tracked using one portable VHF-signal receiver (model: RX-TLNX of Telenax company), connected to a manual three-element Yagui directional antenna, a compass (Nautika Tour 30170) and a GPS (Garmin Etrex Legend); binoculars (Bushnell H 2 O 10 Â 42 m) and a digital camera (Canon 60D with 70e300 mm lens) were used to locate and record parrots' behaviors. It was used the triangulation method to locate the parrots (Piovezan and Andriolo, 2004) . Birds were identified using the artificial markings (ink, leg bands) and the natural markings on the face of each individual.
Post-release data collection
Behavioral data recordings started one month after release. At this moment, only 14 individuals of each group were considered for data analysis, because three parrots disappeared soon after release (id numbers 906, 600 and 326). In each field trip, it was registered the number of parrots found, their distance from the release site, their behavior and group (ATG or CG). Data were recorded in three different time periods: 5 h-7h; 7 h-9h and 16 h-18 h (periods chosen because parrots were more active at these periods; Sick, 2001; Andrade and Azevedo, 2011) . Data were collected using focal sampling with instantaneous recording of behavior every minute, during 25 min in each time period (Altmann, 1974) . Therefore, if an individual was found during the three time periods, than it would have 75 min of his behavior recorded. Data were collected by four trained observers concomitantly. An ethogram was created before the release, based on Andrade and Azevedo (2011) and on 80 h of behavioral observations of the captive parrots using the ad libitum method (Altmann, 1974; Table A.2) .
Dispersion zones were created to determine how far individuals moved from the release point (buffers) and the frequency that these areas were used by the released parrots: 0e50m from the release point ¼ yard (Y); 51e100m ¼ nearby (N); 101e500m surroundings (S); greater than 500m ¼ distant (D). All dispersion zones were visited equally during the field monitoring campaigns.
Data analysis
T-tests (parametric data) and ManneWhitney tests (non-parametric data) were performed to evaluate differences in the number of exhibited behaviors and in the use of the dispersal zones between ATG and CG, male and female, and bold and shy parrots. Differences in the use of each dispersion zone by ATG and CG groups were evaluated using the Friedman ANOVA test with Dunn's post-hoc. The KaplaneMeier Log-rank test was run to evaluate if the survival of the parrots differ between these groups (Kaplan and Meier, 1958) . Comparisons on the survival of the ATG and CG parrots were run considering two possibilities for the missing parrots: as if they were alive and as if they were dead. For all statistical analyses, the confidence level was 95% (a ¼ 0.05) (Zar, 1999) .
Results
Survival after release
No significant differences were found between the survival rates of the ATG and CG, bold and shy parrots and male and females, neither considering missing parrots as alive nor considering missing parrots as dead ( (Fig. A.1) . Moreover, ATG parrots fed more upon the artificial feeders than upon native fruits (t ¼ À4.39, df ¼ 23, p < 0.001); CG parrots fed equally on both native and provided fruits (t ¼ 0.48, df ¼ 23, p ¼ 0.063).
Bold parrots emitted more human vocalizations (U ¼ 187.000; Z ¼ 2.14; p < 0.04) and interacted positively (U ¼ 176.000; Z ¼ À2.30; p < 0.02) and negatively (U ¼ 219.500; Z ¼ À2.17; p < 0.03) less with parrots of the ATG and positively less with native parrots (U ¼ 209.000; Z ¼ À2.21; p < 0.03) than shy parrots (Fig. A.2 ).
Females preened (U ¼ 124.000; Z ¼ 3.51; p < 0.001), moved (U ¼ 155.000; Z ¼ 2.90; p < 0.005) and fed both in the feeders (U ¼ 125.500; Z ¼ 3.49; p < 0.001) and upon natural fruits (U ¼ 178.000; Z ¼ 2.44; p < 0.001) more than males, but males interacted positively more with parrots of the control group than females (U ¼ 176.500; Z ¼ À2.47; p < 0.02). Males also escaped (U ¼ 250.000; Z ¼ À2.10; p < 0.03) and exhibited human vocalizations (t ¼ À2.06; df ¼ 47; p < 0.05) more than females (Fig. A.3 ). Andrade and Azevedo (2011) and on 80 h of preliminary behavioral observations of captive parrots using the ad libitum method (Altmann, 1974 
Dispersion zones
There were no differences in the frequency of use of each dispersal zone between ATG and CG, shy and bold, and female and male parrots. Both ATG and CG groups differed in the use of the dispersion zones (ATG ¼ c2 ¼ 28.783, df ¼ 3, p < 0.001; CG ¼ c2 ¼ 21.530, df ¼ 3, p < 0.001), being the yard more used than the other zones. Yard was the zone most used by shy and bold parrots (Shy ¼ c2 ¼ 19.520, df ¼ 3, p < 0.001; Bold ¼ c2 ¼ 9.727, df ¼ 3, p < 0.05), and by males and females (Female ¼ c2 ¼ 27.548, df ¼ 3, p < 0.001; Male ¼ c2 ¼ 22.565, df ¼ 3, p < 0.001) (Table A.4). Overall, no data were available for 39% of the parrots, since these birds were not located during the monitoring.
Discussion
Anti-predator training
Predation is considered a problem in translocation programs, mainly those using captive-raised animals, since most of the release animals are naïve and do not recognize or respond properly to predators (Beck et al., 1991; Cortez et al., 2015) . Antipredator training was an effective tool to diminish this unwanted captivity effect in conservation programs of little owls (Athene noctua), red-legged partridges (Alectoris rufa) and prairie dogs (Cynomys ludovicianus) where the trained animals survived longer than untrained animals (Shier and Owings, 2006; Alonso et al., 2011; Gaudioso et al., 2011) . In the present study, however, this technique was not effective, although the trained group survived a little longer than the untrained group only when the missing parrots were considered dead (16 days longer). In fact, only two parrots (6,4%) were confirmed killed by predators, both from the trained group (id number: 237 and 521).
For species that have great commercial value, like A. aestiva, humans represent the most important potential predator (Vilela, 2012) . Twelve parrots (38.7%) (eight from ATG and four from CG) exhibited interactions with humans after the release, and three individuals were even captured by people from the local community after the release (two ATG and one CG). Despite anti-predator training had elicited appropriate behavioral responses to avoid humans by the parrots in captive, and these responses were maintained for two months after the end of the training sessions (Rodrigues, 2013), the reinforcement session occurred eight months prior to the release which seems to be too long for the parrots to still remember the conditioning. Besides, the fact that no visual barrier existed between the trained parrots and its keeper during their captivity period may had messed the conditioning against humans, since parrots could be associating the humans with food. Thus, antipredator training sessions near to the release date should be preferred and visual barriers between the parrots and their keepers should existed, and both strategies should be tested in future release programs.
The anti-predator training promoted the exhibition of a wider range of behaviors by the ATG group once released. Moreover, essential behaviors related to adaptation to the wild, such as alert, flying, reproduction and interaction with wild parrots, were more recorded in ATG than in CG. This means that, somehow, the anti-predator animal training influenced the triggering of positive behavioral responses in the released blue-fronted Amazon parrots. These positive results may be achieved because anti-predator training may acted as environmental enrichment for the parrots. Important behavioral changes are associated with enriched environments: an increase in the cognitive capacity, a quantitative and qualitative increase in exploratory behaviors, and changes in brain morphology, such as increase in cortical thickness and weight, in the size, number and complexity of nerve synapses (Widman et al., 1992) . Besides, this acute stress event (anti-predator training) could be responsible for the release of so many different hormones in the parrots' bodies that increased the condition of the birds, preparing them to cope with a variety of stressors later in life (Crofton et al., 2015) . These factors may be explaining the effects of anti-predator training in the behavior elicitation of ATG. 
Social behavior
The released parrots interacted more, positively or negatively, with individuals of its own group (ATG interacted more with ATG and CG interacted more with CG), when the released individual was alone, in pairs or in small groups. The biggest social interaction with individuals of their own group could be due to the establishment of agonistic and affiliative relations between the individuals during the captivity period. These relationships have the function to maintain the group cohesion and hierarchy (Matos et al., 2017) . Another interesting point is that birds can learn from observing what other birds are doing (McLean et al., 1999; Gaudioso et al., 2011) . Thus, interacting with members of its own group can be beneficial by enhancing individuals' skills, and parrots should be translocated in groups.
Blue-fronted amazon parrots tend to use scattered food resources and passing crops, which are difficult to monopolize and defend (Junniper and Parr, 1998; Sick, 2001) . Throughout the monitoring period, the parrots received food in artificial feeders, easy places to access and monopolize, which was done by ATG parrots. The behavior "feeding in feeders" was more observed in the trained group (ATG). This monopolization of feeders by parrots of the ATG group probably forced the parrots of CG to sought more food resources in nature, feeding more upon native fruits than in the feeders. The reasons why ATG parrots monopolize feeders were unknown; aggressiveness towards parrots of the CG was discarded since ATG parrots showed little negative interactions with CG parrots. This fact was not seen as a negative point, since there was no difference in the survival rate of both groups. However, the gradual decrease in the food available in the feeders, as suggested by Snyder et al. (2000) , could also stimulated parrots of ATG to sought more natural food resources.
Dispersion
The dispersal zones were used in the same way by the parrots of different groups, personalities and sex. The zones "yard" and "nearby" were the most used for the monitored parrots, which means that these parrots spent most of their time at a distance of only 100 m from the release point. This should be beneficial in the establishment phase when they are adapting to wildlife and have the support provided by the project team (food supplementation and artificial nest). Besides, food supplementation was given to the parrots in the yard zone, and the continuous use of this food source influenced parrots' dispersion. The distribution of food supplementation far from the release aviary could result in more dispersion of the release parrots. Yet, the use of the closest dispersion zones could be responsible for the lack of difference in survival between trained and untrained groups. However, data about the use of dispersal zones were not collected for 39% of the parrots, since these birds were not found during the monitoring campaigns, which mean death, re-capture by humans or dispersion far from the release area. Data collection for longer periods of time or more punctual data, such as those collected by GPS collars, could generate different and accurate results, thus, in future studies, these ideas should be considered.
All these possible results are considered negative for translocation projects, because individuals that dispersed far away from the release area will not contribute demographically to the translocated population and the consequences of dispersing towards urban areas or to areas without the necessary resources to survive could be negative (Tweed et al., 2003; Le Gouar et al., 2012) . The habitat where parrots were released could have influenced most in their dispersion, death or re-capture. The released area, despite being an area where the species naturally occur, is near to small urban centers and this proximity could attract human-raised parrots. Three things can be done to solve this problem in future translocations: 1) choose an area far from urban centers (not always possible); 2) create some cues in captive (e.g., lights, colors, structural features, odor, wild conspecific sounds) similar to the release area, which can make the captive-bred animals associate those cues with favorable experiences in captivity, and then prefer to settle in new habitats that contain those same cues after being released into the wild (Stamps and Swaisgood, 2007) ; 3) apply anti-predator training observing the considerations outlined in this study (antipredator training session closer to the release date; behavioral data supporting the changing in anti-predator behaviors after training, such as escaping, hiding, etc., should be collected).
Personality
Personality (shyness and boldness) involves the propensity to take risks and may vary adaptively within populations (Wilson et al., 1994) . In the wild, individuals face many situations that require different adaptive responses and these responses can determine if the individuals will survival and have reproductive success (Bremner-Harrison et al., 2004 ). Azevedo and Young (2006c) suggested that the ideal situation in reintroduction/translocation programs would be selecting individuals with intermediary values of boldness scores, because they would not be shy enough to avoid exploring the environment, finding food or mates, and also would not be bold enough to take fatal risks. In the present study, however, it was not found any significant differences between the survival, number of expressed behaviors and distance of dispersion between bold and shy parrots. Some studies suggest that companions had a complex effect on subjects' response to a startle, where slow explorers of both sexes became more bold in the presence of a companion, whereas the response of fast explorers depended on sex, with females becoming less bold in the presence of a companion (Bandura, 1963; Van Oers et al., 2005; Bergmuller and Taborsky, 2010) . This may explain the fact that we found no significant differences between survival of bold and shy parrots; once we had a blended group, bold individuals may have influenced shy individuals and vice versa.
"Human vocalization" was more performed by bold parrots than by shy ones. This behavior may represent a highly plastic trait shaped by experience and influences from the vocal environment (Garamszegi et al., 2008) . Individuals of both groups were raised by humans in captivity, passing through the song imprinting period with direct contact with them (Bateson, 1979) . Bold adult individuals had the propensity to approach their caretakers more often than shy individuals (Coleman and Wilson, 1998) , besides, their high cognitive abilities allows them to quick learn vocalizations that increases the chances of being rewarded with food by humans (Sick, 2001) . However, individuals who vocalizes more becomes more exposed to predators when in nature (Garamszegi et al., 2008) . Thus, it seems that bold parrots learned better the human vocalizations, which is not a good behavior to express after the release, but further experiments are needed to assess whether there is a relationship between this behavior, personality and survival.
Behavioral traits can influence social structures of animals (Croft et al., 2009 ), but there are few empirical studies of the role of personality in social interactions (Bergmuller and Taborsky, 2010; Aplin et al., 2013; Jolles et al., 2015) . Shy individuals tend to have stronger associations with a few other individuals, maintaining these associations over a relatively longer period of time; in contrast, bold animals have more social associations, but these tend to be weak and persist over a relatively shorter period of time (Croft et al., 2009; Aplin et al., 2013) . In the present study, it was observed that shy parrots exhibited more social behaviors than bold individuals, interacting more with individuals of their own group and with native parrots; one shy female (id number: 299) even paired with a native male parrot and remained paired for at least eight months. The majority of the shy parrots interacted with its partner (paired birds), and this was responsible to the great number of occurrences of these behaviors. Similar results were found for Trinidadian guppies (Poecilia reticulata) and great tits (Parus major), wherein shy animals had more stronger network connections than bold animals (Croft et al., 2009; Aplin et al., 2013) . This result indicates that shy parrots could be preferred than bold parrots to release, because they have a greater ability to interact socially with conspecific and less likely to learn human vocalizations. However, studies using social networks associated with personality evaluations could be run to test such hypothesis.
Sex
Studies of species' translocation and reintroduction considered sex differences only in terms of sex ratios of released groups (Teixeira et al., 2007) , but it would be important to consider other aspects of the biology of males and females (how they cope with stress, how they interact with the environment and with other individuals, etc.), since these aspects could influence the survival of the released individuals and, ultimately, the establishment of viable populations. Significant differences associated to sex were found in the present study for some behaviors: "preened", feeding in nature", "feeding in feeders" and "locomotion" were more exhibited by females; "interaction positive with parrots of CG", "escape" and "human vocalization" were more exhibited by males. Despite these behavior variations, no differences were found in the survival, number of expressed behaviors and dispersion related to sex, thus, for conservation programs of blue-fronted Amazon parrots, the proportion of males and females should be equal. A study with griffon vultures Gyps fulvus in France explain the absence of sex bias in mortality and dispersal by low competition between sexes and equal investment in reproduction by males and females (Bos e et al., 2007) , what can also be used to explain the lack of differences of these aspects found in the present study.
Reproduction for females is usually more energetically costly than for males, even in species considered monogamous and with bi-parental care, like the blue-fronted Amazon parrot (Trivers, 1972) . The female's clutch size was determined by the size of her nutrient reserves and females might be expected to be selected for consistency in their foraging intensities (Ankney and MacInnes, 1978) . Thus, this can explain why females fed more than males in the present study, wherein these can be interpreted from an adaptive perspective, resulting from both viability and sexual selection (Schuett and Dall, 2009 ). The behaviors "preened" and "locomotion" could be related to "feeding", because when feeding, parrots can become dirty and need to spend time cleaning their beaks and feathers. In the same way, most of the parrots accessed the feeders walking towards them.
It was observed in this study that parrots interact more with parrots of their own captive group. The CG group was composed of 67% of males, discarding the individuals who disappeared soon after the release; in addition CG had a male trio, which justifies a higher interaction of males with the CG group than females, which represents only 35% of the group. Therefore, there was a higher probability of males to have a higher number of social interactions in the group where they were more abundant. A study with blue-fronted Amazon parrots in captive showed that, on average, males occupy a position higher in the hierarchy than females, and to maintain this hierarchy, they build affiliative networks (Matos et al., 2017 ). This could also explain a higher positive number of interactions by the males of the CG group, where they were majority. Social bond, thus, is a key factor influencing intra-group interactions, since blue-fronted Amazon parrots are highly social (Seixas and Mourão, 2000; Salinas-Melgoza and Wright, 2012; Matos et al., 2017) .
While both males and females produced vocalizations, anecdotal evidence from captive birds suggests that in many species, males are more adept at modifying their vocalizations in captive settings (Scarl, 2009 ). This may explain why males exhibited more "human vocalization" than females in the present study. However, it is important to note that in this analysis, the relationship of the variables sex and personality was not considered, because there were no personality data of the individuals of the CG group.
Conclusion
Despite the anti-predator training in the present study did not resulted in more survival of the trained parrots, this technique proved to be efficient in eliciting more natural behaviors in parrots after release. Therefore, we recommend this technique to be improved and applied observing the considerations outlined in this study and used in future conservation programs for parrots (anti-predator training session closer to the release date; behavioral data supporting the changing in anti-predator behaviors after training should be collected; the use of GPS-collars). Personality and sex did not influence survival, dispersion or behavior exhibition, but shyer and females lived a bit longer than bold and males after release simply because the general behaviors and sociality were greater in these individuals. We suggested that shyer animals should be released first since it has greater capacity to establish lasting social relationships with others and thus learn with the experienced individuals in the area. Bolder animals should be used to reinforce the reintroduced population, since it has higher propensity to explore. It is really important to document failures in management and rehabilitation techniques for reintroduction/translocation programs to avoid wasting efforts, time and money, and to think better strategies to enhance survival of the released animals. Another relevant point is the use of behavioral data to evaluate the efficiency of the techniques and not just survival rates, because behavior can give clues about the adaptation of the individuals to the new habitat and where the technique should be changed to achieve/enhance the expected results, i.e., the success of the conservation program.
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